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    A riparian buffer is an area of trees and other vegetation adjoining and up gradient 

from surface water bodies. These buffers may intercept or influence surface runoff, 

wastewater, subsurface flow, and deeper ground water flows from upland sources there 

by reducing the movement of associated nutrients, sediments, organic matter, pesticides 

and other pollutants into surface water and ground water recharge areas (Welsch 1991). 

Riparian habitats yield a range of ecosystem and human services including both those 

with use values as well as others with non-use values (Holmes et al., 2004). The benefits 

with use value arise from in-stream uses (such as fishing, swimming or boating); 

withdrawal for drinking and irrigation; flood mitigation; enhanced aesthetics; 

consumptive activities such as hunting; and non-consumptive activities such as bird 

watching. Riparian systems also provide non-use values such as future benefits (bequest 

value) and intrinsic values such as the knowing that a healthy ecosystem exists.  

Studies have shown that riparian buffers located down slope from agricultural 

fields can significantly reduce the amount of agricultural pollutants entering streams 

(Lowrance et al., 1984; Lowrance et al., 1985; Peterjohn et al., 1984; Jacobs and Gilliam, 

1985; Schultz et al., 1995). However, Mankin et al (2005) stated that the effectiveness of 

filter strips to mitigate water quality will be greatly reduced in areas that are tile drained 

since large amounts of water, and the sediment and nutrients it carries, completely by-

pass the filter strips (Cooper et al 1986, Osborne and Kovacic 1993).  

Riparian areas, by virtue of their location between uplands and receiving waters, 

buffer the influx of water and associated constituents from uplands to surface waters to 

varying degrees in space and time. Riparian areas and waters also have their own 

interactions. For example, floods can harvest copious amounts of the rich riparian 



vegetation to receiving waters (e.g., Krug, 2007). And generally wetlands naturally 

impose organic loading on their adjacent waters with the reducing environment of these 

landscape suppling bioavailable reduced nitrogen and carbon to water and methane gas 

and various oxides of nitrogen to the atmosphere (Ruttner, 1974; Thurman, 1985; 

Stevenson and Cole, 1999) that impact ozone and climate (Intergovernmental Panel on 

Climate Change, 2001). 

While we generally think of riparian habitats and the services they provide in 

terms of rural areas, riparian buffers in urban and exurban areas provide ecosystem 

services similar to their rural counterparts.  In addition to improving water quality, 

riparian buffers help provide a variety of ecosystem services such as shade, shelter, and 

food for fish and other aquatic organisms; wildlife habitat; and economic products while 

visually diversifying a rural or suburban landscape, enhancing the landscapes 

aesthetically, expanding recreational opportunities, and protecting these landscapes from 

flood damage (Dosskey et al., 1997, Postal and Carpenter 1997). 

Riparian areas provide other benefits including decreasing soil erosion (Castelle, 

Johnson, and Conolly 1994); storing and recycling of organic matter and nutrients 

(Barling and Moore 1994); providing habitat and nursery functions for fish and wildlife 

(Castelle et al., 1994 and Bren 1993); removal of nutrients such as nitrogen, phosphorous 

and sediment from surface and subsurface flow (Lowrance et al. 1985, Hill 1996, USDA-

NRCS 1999); and providing aesthetic quality, scientific and educational opportunities 

(USDA-NRCS 1999). Riparian buffers and wetlands have also become an important part 

of the growing scientific study of ecosystem services (see Millennium Ecosystem 



Assessment, 2005, Zedler and Kercher 2005), which are frequently measured using 

environmental benefit indices (EBI) when it is not possible to assign monetary values. 

Riparian areas are prime candidates for use as conservation buffers not just in 

rural, agricultural areas but in urbanizing areas as well.  These buffers can take the form 

of forested buffers (if planted to trees), as vegetative filter strips when planted to a 

combination of perennial grasses and shrubs, or some combination of graduated plantings 

starting with grasses further away from the water body and moving through shrubs and 

trees as the water body is approached. 

 In Illinois, the State of Illinois recognizes the value of riparian areas and buffer 

strips throughout “The Illinois Comprehensive Wildlife Conservation Plan and Strategy” 

(DNR 2006).  This document lays out a strategy for enhancing non-game wildlife, 

particularly various species of concern in the state.  Under the “streams campaign” they 

discuss that many problems with Illinois’ streams originate on uplands and at 

headwaters.”  One recommended action is the use of buffer vegetation at land-water 

transitions.  To protect, restore, and enhance near-stream and in-stream habitats and 

processes, one of their recommendations is to restore and manage grassy buffers, 

wetlands, riparian forests, and flood plains.  Increases in statewide forest acreage should 

emphasize restoring floodplain and riparian corridors, including providing ecological 

connectivity among forests and other habitat patches.  Wetlands, water control structures, 

stream meanders and buffer vegetation should be used to moderate the velocity of 

drainage water.  Wetlands should be provided with buffer habitats, equal to or greater 

than wetland size, to protect ecological functions and provide additional habitat for 

wetland-dependent wildlife. 



 In all these recommendations, the use of buffers in riparian areas are an important 

component of a broader strategy to reduce high flows and floods, decrease stream 

temperatures, provide greater in-stream habitat for aquatic organisms, decrease 

sedimentation and the input of excess nutrients and contaminants, and provide habitat for 

wildlife.  An important component for wildlife is that these riparian areas provide 

corridors for transportation between larger blocks of habitat, provide food and shelter, 

and for some species provide habitat for reproduction.  The size of the riparian habitat is 

important, as is the structure of the vegetation and the species of grasses, shrubs, and 

trees.  Wider riparian corridors can provide a greater diversity of plants and habitats. 

 With the removal over the last 30 years of many fence-rows and hedge-rows, 

riparian habitats have become increasingly important as wildlife corridors.  Larger blocks 

of land in projects such as CREP can provide the advantages of near stream buffers, plus 

additional grassland and forest habitats over a broader area.  

More generally speaking, in the Midwest Corn Belt region, riparian forests are 

often the most sizable natural habitat feature remaining in the landscape (Bretthauer and 

Edgington 2002), and they are facing increasing development pressure (Iverson et al. 

1989). Continuing loss of riparian forest habitat is particularly troublesome in states such 

as Illinois, where riparian forest fragments are the primary breeding habitat areas 

available to many wildlife species, and particularly forest songbirds.  Riparian forests 

provide breeding and stopover habitat for many birds, and they typically support a greater 

richness and higher density of breeding songbirds than the surrounding landscape, 

including the upland forest (Stauffer and Best 1980; Best et al 1995, Kinley and 

Newhouse 1997).  



Numerous bird species have evolved breeding strategies specific to the unique 

structure and composition of riparian forest systems. In Illinois such species include the 

belted kingfisher and wood duck, among others,  that are associated directly with streams, 

and occupy habitats immediately adjacent to the stream channel itself.  Other species 

such as the Acadian flycatcher, and yellow-billed cuckoo are found nesting almost 

exclusively in the interior, floodplain portions of the forests. Many other generalist bird 

species can be found nesting in riparian forests as well.   

 The value of riparian habitat is not, however, limited to songbirds. Riparian 

vegetation provides food, breeding sites and cover for many wildlife species and is an 

essential component for maintaining high water quality in streams, which in turn benefits 

the associated stream wildlife. Studies have shown riparian areas to contain up to twice 

the number of plant and animal species as adjacent upland areas (Gregory et al. 1991).  

Many of these plant and animal species are unique to riparian habitat, and numerous 

other species are dependant on the riparian system for at least a portion of their lifecycle. 

Additionally, as surrounding landscapes have become more and more disturbed, riparian 

habitat has become an increasingly important refuge and dispersal corridor for game and 

predator species such as whitetail deer, coyotes, and wild turkey. 

 Mankin et al. (2005) did an extensive study in east central Illinois.  

of filter strips.  What they found were narrow, linear grass areas that were planted 

adjacent to waterways to intercept pollutants and soil erosion.  Average width of these 

strips was 20m (66ft), and they were composed of warm season or cool season grasses.   

The value of these strips for grassland birds was marginal.  While the authors stated that 

the number of species using filter strips for food and shelter in the fall was noteworthy, 



these strips were not sufficient for sustaining grassland fauna and they tend to be 

ecological traps for nesting birds. 

 Mammals faired better in these filter strips.  The authors stated that a variety of 

mammals were attracted to the filter strips. Consequently, predators were also drawn to 

them.  Larger mammals appeared to use filter strips as travel lanes or corridors.  The 

various small mammal studies indicate that the widespread adoption of conservation 

tillage and filter strips has benefitted mammal species such as deer mouse and meso-

mammal predators. 

 Mankin et.al (2005) concluded that “filter strips are likely population sinks for 

nesting birds, but they do provide birds, mammals, and reptiles with cover and forage 

opportunities that would not exist if crop fields replaced the filter strips”. 

De Groot (1992), classified ecosystem functions into four general categories: (1) 

regulation function, (2) carrier or habitat function, (3) production function, and (4) 

information function. The regulation function relates to the capacity of natural and semi-

natural ecosystems to regulate essential ecological process and life support systems 

through bio-geochemical cycles (e.g., carbon cycle) and other biospheric processes (e.g., 

photosynthesis). The habitat function (carrier function) arises from the ability of an area 

to provide space and means to satisfy physical needs of humans, flora, and fauna. The 

information functions arise from the provision of opportunities for enrichment, cognitive 

development, and recreation afforded by natural ecosystems. The production functions 

are ecosystem goods that are produced naturally without alteration of natural process by 

humans, but humans must spend time and energy to harvest the goods.  Following de 

Groot (1992) and his framework of ecosystem function and evaluation, Table 1 



summarizes the various functions and services of riparian ecosystem as reported in the 

literature.  

Table 1. Riparian Ecosystem Functions and Services. 

Number Ecosystem 

Function 

Ecosystem Services Literature 

1. Regulation Function 

1.1 Gas regulation Role of riparian 

ecosystem in bio-

geochemical cycles. 

Provides clean breathable 

air.  

Wilson et al., 2005. 

1.2  Climate regulation Influence of land cover 

and biological mediated 

process on climate. 

Influence terrestrial and 

stream temperature, 

human health, recreation 

and crop productivity. 

Thermal refuge for 

aquatic species.  

Collier (1995); Wegner 

(1999); Woodall 

(1985); Wilson et al., 

(2005); de Groot et al., 

(2002). Cunjak (1996) ; 

Waters (1995). 

1.3  Disturbance 

prevention 

Influence of ecosystem 

structure on dampening 

environmental 

disturbances such as, 

flood attenuation, ice 

damage control, stream 

bank stabilization, 

maintaining channel 

morphology. Biological 

control mechanisms 

Postal and Carpenter 

(1997); Fischer and 

Fischenich (2000); 

Platts (1981); Wegner 

(1999); Williams 

(1986); de Groot 

(2002). 

1.4  Water Regulation Role of riparian cover in 

regulating runoff and 

stream flow. Infiltration 

and maintenance of 

stream flow. 

Williams (1986); 

Lowrance et al; 

(1984). 

1.5 Water Supply Filtering, retention, and 

storage of fresh water. 

Riparian buffers filter 

sediments, nutrients, 

pathogens, pesticides, 

and toxics in runoff. 

Infiltration of surface 

water that helps maintain 

baseflow. Water supply 

and ground water 

recharge.  

Fischer and Fischenich 

(2000); Waters (1995); 

Chase (1995); Hartung 

and Kress (1977); 

Peterjohn and Correll 

(1984).  

1.6  Soil retention Role of vegetation root 

matrix and soil biota in 

soil retention. Reduce 

Waters (1995); 

Castelle et al. 



soil erosion and sediment 

control.  
(1994);  

1.7 Soil formation Weathering of rock, 

accumulation of organic 

matter. Maintenance of 

top soil and soil fertility. 

de Groot (1992). 

1.8 Nutrient regulation Storage and recycling of 

nutrients such as N and P 

and organic matter. 

Contribution of organic 

matter to stream from 

adjacent vegetation 

Barling and Moore 

(1994); de Groot 

(1992). 

1.9 Waste treatment Role of riparian 

vegetation & biota in 

removal or breakdown of 

xenic nutrients and 

compounds. Storage and 

recycling of human waste 

Castelle et al. 

(1994); de Groot 

(1992).  

1.10 Pollination Role of biota in 

pollination. 

de Groot (1992).  

2. Habitat (Carrier) functions 

2.1 Refugium function Suitable living space for 

wild animals and plants. 

Woody debris in the 

stream provides habitat 

and shelter for aquatic 

organisms. Terrestrial 

riparian ecosystem 

provides habitats for 

amphibians, mammals 

and birds. Habitat for 

natural communities, rare 

threatened and 

endangered species. 

Provide travel corridors 

for migration and 

dispersal.  

Chase (1995); Verry et 

al. (2000); Allan 

(1995); Wenger 

(1991); (2002); 

Kaufman (1992); 

Keller et al. (1993); 

Naiman and Rogers 

(1997); Hammond 

(2002). 

2.2  Nursery functions Suitable reproduction 

habitat for aquatic 

organisms and 

amphibians.  

Semlitsch (1998); de 

Groot (1992). 

3. Production Function 

3.1  Food  Conversion of solar 

energy into edible plants 

and animals. 

de Groot (1992). 

Wilson et al., (2005) 

3.2 Raw materials Conversion of solar 

energy into biomass for 

human construction and 

other uses. Genetic 

materials. 

de Groot (1992). 

Wilson et al.(2005) 

4. Information Function 

4.1 Aesthetic Attractive landscape de Groot (1992). 



information features. Clear and clean 

water enhances sensory 

and recreational qualities 

Wilson et al. (2005) 

4.2 Recreation Water quality for 

recreation, boating, 

swimming 

de Groot (1992); 

Wilson et al. (2005) 

4.3 Science and 

education 

Variety in nature with 

scientific and educational 

value.  

de Groot (1992); 

Wilson et al. (2005) 

 

References 

 

Allan, J.D. 1995. Stream Ecology Structure and Functions of Running Waters. Chapman 

and Hall.  

 

Barling and Moore. 1994. “Role of Buffer Strips in Management of Waterway Pollution: 

A Review,” Environmental Management 18: 543-558. 

 

Best, L.B., and D.F. Stauffer. 1980. Factors affecting nest success in riparian bird  

communities. Condor. 82:149-158. 

 

Bren, L.J. 1993. “Riparian Zone, Stream, Floodplain Issues: A Review,” Journal of 

Hydrology 150: 277-299. 

 

Bretthauer, S., and J. Edgington. 2002. Forest Resources of Illinois. Illinois Forestry  

Development Council. Department of Natural Resources and Environmental  

Sciences. University of Illinois. 22p.  

 

Castelle, A.J., A.W. Johnson, and C. Conolly. 1994. “Wetlands and Stream Buffer Size 

Requirements- A Review,” Journal of Environmental Quality 23: 878-882. 

 

Chase, V., L. Demming, and F. Latawiec. 1995. Buffers for Wetlands and Surface 

Waters: A Guidebook for New Hampshire Municipalities. Audubon Society of 

New Hampshire. 

 

Cooper, J.R., J.W. Gilliam and T.C. Jacobs. 1986.  “Riparian areas as a control of 

nonpoint pollutants,”  Pages 166-190 in D.C. Correll, editor.  Watershed Research 

Perspectives.  Smithsonian Institute Press, Washington, D.C. 

 

Cunjak, R.A. 1996. “Winter habitat of selected stream fishes and potential impacts from 

land-use activity,” Canadian Journal of Fisheries and Aquatic Sciences 53: 267-

282. 

 

de Groot, Rudolf S. 1992. Functions of Nature. Wolters-Noordhrof. 

 



de Groot, Rudolf S., M.A. Wilson., and Roelof. M.J. Boumans. 2002. “A Typology for 

the Classification Description and Valuation of Ecosystem Functions, Goods and 

Services,” Ecological Economics  41: 393-408. 

 

Dosskey, M.G., R.C. Schultz, and T.M. Isenhart. 1997. “How To Design a Riparian 

Buffer for Agricultural Land,” Agroforestry Notes 4 (Jan.): 14. Nat. Agroforestry 

Ctr., Lincoln, Neb. 

 

Fischer, R.A., and Fischenich, J.C. 2000. Design Recommendation for Riparian 

Corridors and Vegetated Buffer Strips, EMRRP Technical Notes Collection, U.S. 

Army Engineer Research and Development Center, Vicksburg, MS.  

 

Gregory, S.V., F.J. Swanson, W.A. McKee, K.W. Cummins.  1991.  “An Ecosystem  

Perspective of Riparian Zones,” Bioscience, 41:540-551. 

 

 

Hammond, F.M. 2002. The Effects of Resort and Residential Development on Black 

Bears in Vermont. Final Report. Waterbury, VT: Fish and Wildlife Department, 

Vermont Agency of Natural Resources. 

 

Hartung, R.E., and J.M. Kress. 1977. Woodlands of the Northeast: Erosion and Sediment 

Control Guides. U.S. Soil Conservation Service and U.S. Forest Service, Upper 

Darby, Pennsylvania.  

 

Hill A.R. 1996. “Nitrate Removal in Stream Riparian Zones”, Journal of Environmental 

Quality. 25: 743–755. 

 

Holmes, P. T., J.C. Bergstrom, E. Huszar, S.B. Kask, and F. OrrIII. 2004. “Contingent 

Valuation, Net Marginal Benefits, and the Scale of Riparian Ecosystem 

Restoration,” Ecological Economics 49: 19-30. 

 

Intergovernmental Panel on Climate Change. 2001. Climate Change 2001: the Scientific 

Basis. Cambridge University Press, Cambridge, UK. 881 pp. 

 

Iverson, L.R., Oliver, R.L.,  Tucker, D.P., Risser, P.G., Burnett, C.D., and R.G. Rayburn. 

1989. Forest Resources of Illinois: an Atlas and Analysis of Spatial and Temporal Trends. 

Illinois Natural History Survey Special Publication 11. 181p. 

 

 

Jacobs, T. C., and J. W. Gilliam. 1985. “Riparian Losses of Nitrate from Agricultural 

Drainage Waters,” Journal of Environmental Quality 14:472–478. 

 

Kaufmann, J.K. 1992. “Habitat Use by Woods Turtles in Pennsylvania,” Journal of 

Herpetology 26: 315-321. 

 



Keller, C.M. et al. 1993. “Avian Communities in Riparian Forests of Different Widths in 

Maryland and Delaware,” Wetlands 13: 137-144 

 

Kinley, T.A., and N.J. Newhouse. 1997. “Relationship of Riparian Reserve Width  

Zone to Bird Density  and Diversity  in Southwest British Columbia,” Northwest 

Science. 71 75-86. 

 

Krug, E.C. 2007. “Coastal Change and Hypoxia in the Northern Gulf of Mexico. Part I. 

Hydrology and Earth System Sciences 11:180-190. 

 

Lowrance, Richard, Ralph Leonard, and Joseph Sheridan. 1985. “Managing Riparian 

Ecosystems to Control Non-point Pollution,” Journal of Soil and Water 

Conservation  55: 87-91. 

 

Lowrance, R. R., R. L. Todd, J. Fail, Jr., O. Hendrickson, Jr., R. Leonard, and L. 

Asmussen. 1984. “Riparian Forests as Nutrient Filters in Agricultural 

Watersheds,” Bioscience 34:374–377. 

 

Mankin, P.C., L.A. Kammin, C.L. Hoffman, P.D. Hubert, J.E. Teisberg, and R.E. Warner. 

2005. Management of Conservation Buffers for Upland Wildlife in Illinois.  

Federal Aid in Wildlife Restoration Act project P-R W-144-R.  Illinois 

Department of Natural Resources, Springfield, IL. 

 

 

Millennium Ecosystem Assessment. 2005. Ecosystems and Human Well-Being: Wetlands 

and Water Synthesis. Washington, DC: World Resources Institute. 

 

Naiman, R.J. and K.H. Rogers. 1997. “Large Animals and System-Level Characteristics 

in River Corridors: Implications for River Management,” Bioscience 47(8): 521-

529. 

 

Osborne, L.L. and D.A. Kovacic. 1993.  “Riparian Vegetated Buffer Strips in Water-

Quality Restoration and Stream Management,”  Freshwater Biology 29:243-258. 

 

Peterjohn,W. T., and D. L. Correll. 1984. “Nutrient Dynamics in an Agricultural 

Watershed: Observation on the Role of a Riparian Forest,” Ecology 65:1466–

1475. 

 

Postel, Sandra, and Stephen Carpenter. 1997. “Freshwater Ecosystem Services,” in 

Nature’s Services. Gretchen Daily ed. Island Press: Washington D.C. pages 195-

214. 

 

Platts, W.S. 1981. “Sheep and Streams,” Rangeland 3(4): 158-160. 

 

Ruttner, F. 1974. Fundamentals of Limnology. Third Edition. University of Toronto Press, 

Toronto, Canada. 307 pp. 



 

Schultz R C, Colletti J P, Isenhart TM, SimkinsWW, Mize CW and Thompson M L 1995 

“Design and Placement of a Multi-Species Riparian Buffer Strip System,” Agro 

forestry Systems 29: 1–16. 

 

Semlitsch, R.D. 1998. “Biological Delineation of Terrestrial Buffer Zones for Pond-

Breeding Amphibians,” Conservation Biology 12: 1113-1119.  

 

Stauffer, D.F. and L.B. Best. 1980.  “Habitat Selection by Birds of Riparian  

Communities: Evaluating Effects of Habitat Alterations,”  Journal of Wildlife 

Management. 44:1-15. 

 

Stevenson, F.J. and M.A. Cole. 1999. Cycles of Soil: Carbon, Nitrogen, Phosphorus, 

Sulfur, Micronutrients. Second Edition. John Wiley & Sons, Inc., New York. 427 

pp. 

 

Thurman, E.M. 1985. Organic Geochemistry of Natural Waters. Martinus Nijhoff/Dr W. 

Junk Publishers, Dordrecht, The Netherlands. 497 pp. 

 

USDA_NRCS. 1999a. “Buffers, Common Sense Conservation,” Internet URL: 

http://www.nhq.usda.gov/CCS/BufrsPub.html. Accessed 15 April 2004. 

 

Verry, E.S., J.W. Hornbeck, and C.A. Dolloff (eds). 2000. Riparian Management in 

Forests of the Continental Eastern United States. Lewis Publishers, Boca Raton, 

FL. 

 

Waters, Thomas. 1995. Sediments in Streams: Sources, Biological Effects, and Control. 

American Fisheries Society: Bethesda, MD.  

 

Wegner, Seth. 1999. A Review of the Scientific Literature on Riparian Buffers Width, 

Extent and Vegetation. Institute of Ecology, University of Georgia. 

 

Welsch, D. J. 1991. Riparian Forest Buffers. United States Department of Agriculture-

Forest Service Publication Number NA-PR-07-91. Radnor, Pennsylvania. 

 

Williams, G.P. 1986. “Rivers Meanders and Channel Size,” Journal of Hydrology 

88:147-164. 

 

Wilson, M., R. Boumans, R., Costanza, and S. Liu. 2005. “Integrated Assessment and 

Valuation of ecosystem goods and services provided by coastal systems”. In The 

Intertidal Ecosystem: The Value of Ireland’s Shores.  Ed. By  James G. Wilson. 

Dublin: Royal Irish Academy, pp:1-24.  

 

Woodall, S. L. 1985. Influence of Land Treatments on Temperature Variations of 

Groundwater Effluent to Streams. Unpublished Thesis. University of Georgia, 

Athens, GA. 



 

Zedler, J.B. and S. Kercher. 2005. “Wetland Resources: Status, Trends, Ecosystem 

Services, and Restorability.” Annu. Rev. Environ. Resour. 30:39-74. 

 

 

 

 


